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(S slaa! INFERENTIAC STATIATICS
HYPOTHESIS TESTING ol Lad

* step of hvpothesis testing ok S Bla Lo 2 sy

(D state the null (H,) and alternative (Ha) hypotheses

(Gihsmspe )=l v kidey H (null hypothesxs) FA\ L ey (1)
( \.uu_.uY iDe ey a0 J u)\_*.\éuyui e )
M il g =iade Je g Yo, (Hy)( alternative hypothesis) dadl =i
(panll m b imd s 13 ol i 5d Ui 5 ) C“J;;(.;g\ i S B s & o s
a.....au__:_\u1g_>uﬂ.,u\.4 2(Hy )l pafy e dan i gl Saldlagle o (Hy) daadl = 58
| Alternate Hypothesis H, |

| Null Hypothesis Hp |
| Two — tailed | P = Ho | Uy # lhy
| Uy > [

' One — tailed | Uy < Uy

| e | iy <
L_\.A_IA-N UsSes one - tatledossSo M sl e Uiy _)..S\ F Ll Ja Jlall <5 <5 4_“3.5_
HA 'F>M [/_"_<M

il Oy two — tailed 0sSE (LB L a5l )eadaNe g da Jisdly (S 13 Ol | s

Hy :F=M ,]l.
e, o |
Ha F=M fcu/eeJ

¢ paidie o Ji o jraal ¢ Qb (e Jucadt Jadl Yt 2 S 1) on tail oS
Hy :F<M Hy :F>M iower— less—smaller —better )
Hy :F=2M H F<M
**Women better than men
(e fw)difference -affect — 2« <l < Sitow tail 055

Hy :F=M HA F#=M
The following describes a two-tailed hypothesis:
a) 4 =B.
b) A <B.
) A > B
@ A =B.
e) A <B
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(2) set the significance level(Q) Jaiaall Uedll s 4 (), 0.05 oS8y iad any(2)
95%4‘“‘""@‘@&—5 0. 034..:.\._1;‘.;” dﬁ.lu.a_o 05 l_;.llul L,l
il ) JLEAYY LI (3)

(3) select the appropriate test of signiﬁcance calcuiate the test statistic.
L(l.bb ul ltu&Mde:}YbL}\ll

b pases C Qualitative ) e 5 i, ( Qualitative) e JsN1 L=
ool VNI e Lty d N o &l _Chi sauare ( X7 ) test
t—test Ll paic (Qualitative) s 5 g1l (Quantitative ) S dsYIos1y 2
050 de el b asd b= test 2 ole s sllea,

Unpaired t- test T )t lesl, paired t- test e t )L_;}l/_\/l?

D adsend e as Ala 06135 paired t- test Lo pldnl il Ao pegt Sla O !.51;;42

_Unpaired t- test
\
Correlation L ﬁll Ol )Lm Quantltanve SLANS s anll OIS 13
@-

B o e T ————

uj..:..nwu«..w;mmumﬂam
(4) compare the Probabiiitv value to significance Tevet
(2) calculated value< tabular value ( a__c-f_—e}?t the null hypothesis)
1- Lot a5 43 )wmw_, plall 2 3 B Rl Ll e Bl el 2l 1S 13

then accept the Hy and conclude thatis ~ Statistically significant.
at s =/

<V
(1) calculated value > tabular Value (Reject the null hypothesis)

2~ s & G eI 0,80 s Joadt 5 Lz pdall o 3 a5 4 gadd Lol e STL sl 2l sl )
L lar]
then reiect the Hy and conclude that is not statistically significant.

reject ,zis : Fall/\’to reject < accept i

(5) interpret results ( conclusion) (Lezll) LoD @

.
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w’ts JZ3l  Chi- Square (Xz)-test )

The key idea of the Chl- square test 1S a companson of obgg ed and expected
(expected frequency) A G TG Lo LtV 5 S temas 5 -values

-(_observed freqnen@ slalall ol

=

€ s ol .
salall 23l 15 21 2 kS s els ol s

5 Z ( observed frequency — expectd frequency) ?

expectd frequency

Gaaleliied)l — i dii 32

L)l dnd 2l

To determine the significance level we need to " degree " freedom ( df)
dfz (8=1)(0-1)df &b o e LT o sy

( degree freedom)= (column—1) ¢ Row-1) se¥! 0. Syiallsle an e
oY

(HORAJEUA_}B) uc.s.i LS_)Q\
(HA LE:%*.‘-“ U"Jﬂ)ﬁ

‘J:;‘_i-} Zi_,~>l“ Z})DM&AJ&EML&S (..:Z'.HJ :uéj:l\ r._.ﬁ\ uL.;-g...lL";:uﬂ‘Xz 4 g_...-)u

o AN a5l el s oS B, B
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Example(D

The results of a biostatistics exam showed that out of 120 male students; 20/
had “F”, while out of; 80 female students 10 had “F”. Ate the resuits of male
students different from those of female students? (=) Two-wailed

B0 Ol (n cim (b F 30 OIS el 120 Joal e (o opmd plmal (il it o

S s oo calas ) O U s da FY 1008

Observed frequency  5aldall A4l
oY . LV
F Ax

E) oo
10
30

70 ;
[.;D

il g Cdall g il sl O Ao aly paal) 40 8
oy 3y J ol 3305 U1 T8 5l Tl s (s (S i e

A_/u:.“ tJA.f-a.x u.la.“ ﬁ«“‘f“‘
Q.E.“ &_{wa.«.“

(2003°. /8 Moo F e le ldoan ol &30 S
2. co
F e olan 500 clidl o L) Bty

(;JS.“&M‘(;X;@Ul:&AHEJAJM&WXMVC}&:ﬂ

expected frequency a3 i .31

Fy
Mal | 17

Female 1.2 é 2
Total 30 | l ;o

g 2-1J{2~=1)=1%] =f;1  degrees " freedom (df) & ali 2

\__

b ghall 2= 2 2 giameine & 2 G

-

Al 2250.05 agendl 3] 4 allds p M aall ju2s Chi- Square Jea (e a3

‘09//4// c;ﬁ/(
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| Se= = =
| (Faldins - "*35“@‘)21 2538k ( caleulated value)a: susdl dadll 2 i 3
Lol Za3 ‘

> _(20—18)2+(100-102)2 +(70-—68)2 (10— 12)2
18 102 68 12 153

G4 Yt (5452 )2
s a7l é'zj 241

Olasi (0 0.653 ) Rusenall Ladlly (3.841) A pondi Al ) &
wall i b el g 2 panll Tl (e 81 o puenall Lol o an

2% = 0.653

accept the nuil hypothesis

(tabular value) 4 sasll A8l (e 8 ( calculated value) &seadl 2edll oS 1335 ala
accept the null hypothesis ool o jall (0 yig adall i 8 S
(tabular value)isd sl 4l (e Sl (calculated value) A sesall Aall S 1)

Re;ef't the null hypothesis arn| d.gsu sl i 8 b i

1) How many variables do we have? Ll et oS
a) 5.
b) 3.

c) 1
s

2) The test statistic to be applied is: 98 43l faty oA dlaal) LIEANY
. a) Unpaired t-test .
_3—Chi Square test.
¢) Correlation.
d) Regression .
e) Paired t-test
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- 3)The tabular value is:: o ddgand Ll
a) 7.879.
b) 2.706 .
@ 3.841.
d) 6.635
e) 5.412.

4) The calculated value is:: A L swaad Lual
a) 1.9
b) 5.9.
c) 0.565.
d) 2.9

@ 0.653 ..

5) The following is correct:iawall 82 b L
a) Reject the Hy.  pll o= A =l
b) Accept Hy.  Jell i Jais
@ Accept Hy.. pxdl (i 8 Js
d) The calculated value is higher than the critical ( tabular) value. 35l (e 1 3y e )
€) The tabular(critical) value is equal to the calculated vaiue. 43 g all (g ghs 43 sl
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0,5 difference - affect i lower —less — smaller — Jisdl 3 S313]: &5 la
éz&«u 7;% _ Of?p_,_.ﬁz.j t - test L=V
/__—‘é‘—_ a

L}."—(L-:)JL':}\ .Jw.:..'.._r
(mean) e ez JSU gl o il

G
\/CL' Vt: é_ﬁ;{_) (variqnce> eyg IS Gl 2

, (number) is sz |5 3 sleNI-3
ey

o Dladlt s Ol s
Xa— Xp
\Fa‘r,, +Varg<
nA nB

L_)'L‘J\ ZI—;A%;A.U gL...A—‘ .h—»_/&‘..‘j.ﬁ XB _5 3_}:..{“ Zp_/u.?u..U E)L..?’-,l .IG..A_}IMJAA XA C.:?-

L}Lﬂ‘ Z.C‘JMQ.U L;V_L:.:.“ JA.G VaT' B S L;Jﬁ:“ 194%?:&.1—5 LJiL:'H JA-A Va.T A 2

LSt Ll 4 degree of freedom LA D ol S
df=n +my,-2 =% di={m-0+{-1)
Lie gl VW s 2 Dy 5 Ve semd oV ste a0y

U * QS el g
(=]
accept the null hypothesis i 53 L)) padlicdll > L-dizl

—

Reject the null hypothesis sl 2 3 28 5))) A sasd - L /5,_}._9&\ 3l
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LxAmple

A group of 4 persons ( treatment group) claimed that they smoke to lower their
body weight and avoid obesity . their body weights were compared with a
group of 4 non- smoking can be applied to lower body weigﬂt?‘\ B
Aol 50 ey Dhawall il () it agdly b (S8 ol ey | sl (il (e 25 4 Slia
S oy tadl et e el B4 ol 5l s el i e pedd 4 gl
Lol (gl el ll Ja Sl Jf sl aaams o gllnall
fé —F st s g
D 72 3 4 }"@!‘U*(ﬂ'
- = +.J
oo Treatment Group | 68 l 66 | 63| 67 :
' =G + ( F~1}

| ee 2 ControlGroup | 67 | 71| 65| 69 | =X gt
— i 8

—= 68+66+63+67 264 ™ 67 4+ 7L+ 65+ 96 272 )
' 4 s (22 4 3

T (x—7)%

n—-1

V= variance L.t

(y-92 |

]

2 /’?

186’

iﬁ% e I Tie oot
T
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R B =y
4 4

oL = AT L = 867
3 3

el ails Il 68 - 66 =2

ol L i Mean

-2\ Variance
¥  (Xa— Xg)
Calculated t - testi, sl 2ol | A8 ~ (2,

e % —

|
|
1

LA df n;+ 0 -2

PSR @T};pe of test One — taile;d

o L il Tabular t- value | & — sof 19432 s o

]1 il Decision | accept the null hypothesis
, ]

. &
(43
=2 s accept the null hypothesis_» it L& U0 ) subi Ll o 512 ook} L300

oesall e BT el 03501 e

4) The calculated value is:: 2 & smaall 48)
a) 1.434
b) 2.168
(BT86.
d) 2.934.
e) 0.656.

5) The following is correct:aall s L L
a) Reject the Hy. =l o= 8 (= 58

b) ACCCpt HA' / g e
c s . N o
{5 accept the null hypothesis S
_d) The calculated value is higher than the critical ( tabular) vaiue. &lsall e S1 4wl
€) The tabular(critical) value is equal to the calculated value. 2 swadll 5 ks ad gl
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(Baa) 948 gan ) (zasat ) (15) Ju3A) ggired t- test (3)

aalgde geas dady 4l (dir s 3all p2 t LS Ce gz padall ¢ lasl ks

el 2y Al g 3l 08 AW (el B4 (068 pads JS yBanly e pena i & o 4
B EEN I PN L

2ol J8 Sl (i pal Nl il @@MEfoJEmsg;sgt@em JE

Bz
Ban ol (el de pendd (gl 055 G el Al 5 L ¢ ma Jie 54 R

C ol cpelllgie el cpall a!
T B
sl L 2l s QLI

degree of freedom =n - 1

E—a

The weights of 8 children were measured before and after treatment with a
certain drug are presented in following table ——
Al Jgonll 8 LS el 3l Sy cuma 250 3 2ay g 8 Qi 8 50 (kS W3

r

Child : ID | 1 | 2 5 | 6
Before treatment 32 16 | 44 | 2
After treatment 38 i 2

|7 | 8
8 99 | 48
0 18 138

TwO0 — tail el 2y G o 0l da jlsayl P
Jenp v AL

Test 1f the weight of these 8 children has really increased after treatment .
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—6+6+7—4—6+8£9+10

d =
=

Tabular value = 2.364
—— 1
( accept the null hypothesis =l =8 S8 1A G ool e (JB1 45 psmn oll Al

Yy
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1) The suitable statistical test to answer this problem is :
a) Chi square.
b) Unpaired t-test.
c) Regression.
(@ Paired t-test..
e) Correlation

2) The degree of freedom.
a) 3.

b) 6
@4.
d) 8 .
e) 14.

U 5=l
The calculated test-value is :
a) 2.201 .
b) 1.980.
c) 2457

@ 1.207.

e) 2.365.

4) your conclusion is: zEiwY)

@y-accept the null hypothesis. Ho

b) Accept Hy.

c) Reject the Hy,.

d) The calculated value is higher than the critical ( tabular) value
€) The tabular(critical) value is equal to the calculated value.

an U s o 61 s lig a1 1s)

. -
Cer — =2 T T

_12-
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(4) CORRELATION(4) . 1l )

Y al ey e T il b ¢ e 0 i puld e
¢ sV et Wl e SNy Jed JY1 s 13
¢ ol B all AV I ik Leb Lagia ol e s lia S 13
oty STV 138 (i y c pTel A JEY) s 0y da™ da 0 adl o ) el Y1 H
-1 through 0 to+1 (ool
5o se Cn paall U sy pmndl Laguimay (o il (Tl U,€ o L W1 Ll i 5
bl s
-1 to +l G diaio gl (1) el B8 )W Jaleal ey
perfect liner positive correlationea s ali bl )l (Jay 13d (+1) 55 Laxie o
perfect linear negative correlation <l sl bl oy 1368 (-1)  (5S5 Lo
No correlation bl 2 o ¥ (Say 138 () (068 Leaie
strong 58 Ll )l e 2138 ( 07,08, 09)4‘:3\(_).@4_4\51-;\_\5‘;!
correlation
weak correlation —i=a bli )l i (01,02, 03 ) roslS iy
median correlation b sie LSl G 28 (04 0.5, 0.6) 1 <l 3]
Alaall (e L Y o a3
2 (x-D0O-)
VI (2= % (- »?

LY e AL
A0l B LAY ( dsue ADe ) Jikall o il ol y enl)
/a,xuwmr (4__)\_-.@:_)@5 sy el

0 0.1 0203 04 0.5 0.6 07 0809 +1
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Perfect negative (r=-1)

L4

strong positive( r=0.7 , 0.8, 0.9)

r

{

median positive( r= 0.4, 0.5, 0.6)

L

No correlation {(r=0)
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The following table shows the data of height (x) and weight (y) of 5 children
" 1" between both of these two variables’

il Gy B sl2] el b1 S 055 gLl o UL IS J skl oy

height | 2
weight 5 110

height | Weight ‘ (=X (y-Y)

X Y ?

20 | 105 s 0

20 | 110 - 0

26 | 120 ’ 120

18 90 20

16 75 2 100

X=20| §=100 (2407
JaTTT

20 +20+26+18+ 16 100

5

X =

105+ 110+ 120+90+ 75 500
S5

Y (x-D(y-7)
VI (x=D2 X (y-Y)?

—_—

240 \
i e = 0.907 ,
V56 X 1250 s

strong positive correlation (g .5 bls b g g8
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(5) Regression

Linear regressmn s a stanstlcal rocedure for predicting the value of a
- riable dependent vartable when the relatxonshlp
between then. )

05 le Bl i ey ol ol ety gl iy lamt o] o o] 1Y

Ak B | e BV
Regression is fitting of the best line through a series of points .
B e e peg I S Lo sl st oy ga el lisaY

. independent variable il sdiins X
i L‘SJTJJ‘)JA’EL‘ C"_)L—\MY\ .195— ‘;3)’6 B a
(constants) <l (a,b) «slop Ui.»b

(dependent) &l il sy
Example : :

During mfancy ( first 12months oflife ) , the length of the baby can be
predicted aceordm regression equation:

Length of the babv (1n em ) = 50 + (2 X age in months)
Can you predict the length of the baby at age of 7months? ~ ————

4.‘U‘JLAJY1¢.\JL&A&S}@4JHJ}QM}JSM ol_l‘EJg.u17Jj| “Lns._i\d;).au,ﬁ
-8 s 7 m g M sl 3l (S

1) The Length of the baby (in cm) at age 7 month .
a) 46 cm .
b) 52 cm.
m cm ..
d) 66 cm .
e) 36 ¢cm .



http://kku-a.blogspot.com/

kku-ablogspotcom 25 dlall ansloy &y =il Giwll digas

The Length of the baby (in cm) at age 13 month .
a) 76 cm.

. [2 do
S e o Ao

d) 74 cm. ‘——@—’/gq,tgj ngg a)s ety

None of the above is correct..

3) We consider the age in months el s
a) dependent variables.

dependent variables..

d) intercept .
e) Qualitative .

The study the relationship between " height "' and "' age " in children,
‘we would use :

a) Chi square.

b) U’palred t-test.

¢) Regression .

d) Paired t-test.

7€) Correlation..

1) 'What is the predicted systolic_ blood pressure (mmHg) for 2 women
45 Ke Where a=79.7 and b=0.8.

a) 125 mmHg .
b) 115 mmHg .
¢) 100 mmH

d) 1117mmH
&) 11>7mmHv

FHFFRF Rk kR R
ekkkk E SR S

( Mohamed ezzat) s = \sa\ ubh 2o
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